Possible direct role of reactive oxygens in the cause of cutaneous phototoxicity induced by five quinolones in mice.
The mechanisms of phototoxicity induced in mice by five quinolone antibacterial agents were investigated using mouse 3T3 fibroblast cells and Balb/c mice. In the in vitro study, the cultured cells were exposed to ultraviolet-A (UVA) in the presence of the five quinolones lomefloxacin, enoxacin, ciprofloxacin, ofloxacin and DR-3355 (the s-isomer of ofloxacin). Cytotoxicity after irradiation was assayed by the neutral red and MTT assay methods, both of which revealed dose-dependent phototoxicity for all five quinolones. Phototoxicity was inhibited by the addition of catalase, and was augmented by the addition of superoxide dismutase. Dimethylthiourea (a hydroxyl radical scavenger) protected against phototoxicity induced by four quinolones, but not against that by enoxacin. These results indicated that superoxide anions, hydrogen peroxide and hydroxyl radicals were generated in solutions of these quinolones under UVA irradiation. In the in vivo study, mice were injected in the auricle with hydrogen peroxide. Ear swelling reactions appeared dose dependently. When irradiated, these reactions were significantly augmented. These data suggested that cutaneous phototoxicity in Balb/c mice is initiated by the generation of reactive oxygens in the target tissue, especially of hydroxyl radicals.